In platelet-rich plasma (PRP) therapy, various growth factors and cytokines released the α-granules contained in platelets after activation can potentially enhance wound healing by delivering. We report a patient in whom treatment with PRP, prepared using a syringecentrifugation-system PRP kit (KYOCERA Medical PRP Kit), for a fistula following bursitis of the lateral malleolus, which could not be healed with conventional wound therapy, led to successful healing. A 58-year-old man was on dialysis for type II diabetes and chronic renal failure. In the left lateral malleolus, septic bursitis developed, leading to a refractory fistula with a subcutaneous cavity measuring 4 × 3 cm, which persisted for more than 2 months. Platelet-rich plasma was prepared using the KYOCERA Medical PRP Kit (KYOCERA Medical Corporation, Osaka, Japan) and infused into the cavity twice to close it. After this procedure, the cavity size reduced, but the orifice and subcutaneous cavity were not closed. Therefore, additional PRP therapy was conducted after 10 weeks of the first PRP session. Complete closure was achieved 13 weeks after the first PRP therapy. In the present case, PRP was prepared using the KYOCERA Medical PRP Kit, and wound healing of a fistula with subcutaneous cavity following bursitis of the lateral malleolus was successfully cured. The KYOCERA Medical PRP Kit was useful, because PRP could be prepared simply and inexpensively using the syringe-centrifugation system.
INTRODUCTION
Platelet-rich plasma (PRP) is a concentrated source of autologous platelets. It contains several different growth factors, such as platelet-derived growth factor (PDGF), transforming growth factor-β (TGF-β), and vascular endothelial growth factor (VEGF), as well as other cytokines that promote the healing of bone and soft tissue. 1 The KYOCERA Medical PRP Kit (KYOCERA Medical Corporation, Osaka, Japan) facilitates the centrifugation of a blood-containing injector using a centrifuge. We previously reported that high-quality PRP could be prepared simply and inexpensively. 2 Initially, PRP was primarily used to assist with bone reconstruction in the field of oral and maxillofacial surgery. 3, 4 However, recently, it has been used for the treatment of refractory diabetic ulcers in the field of plastic surgery, 5 cosmetic treatment of facial rejuvenation, 6 and the treatment of Achilles tendon rupture 7, 8 and ligament injury.
The pathogenesis of bursitis of the lateral malleolus involves infection-, trauma-, or inflammatory articular disease-related inflammation of the joint capsule in an area adjacent to the osseous process of the ankle. The overlaid skin of the bursa is damaged, leading to ulceration or fistula formation in some cases. In patients with underlying diseases such as diabetes, healing is sometimes delayed.
Here, we report a patient in whom treatment with PRP, prepared using a syringecentrifugation system PRP kit (KYOCERA Medical PRP Kit), of a fistula following bursitis of the lateral malleolus, which could not be cured with conventional wound therapy, led to successful healing.
METHODS
The patient was a 58-year-old man. He consulted our hospital for a refractory subcutaneous cavity following septic bursitis of the left lateral malleolus. His medical history consisted of type II diabetes, chronic renal failure (on dialysis), hypertension, and schizophrenia. For diabetes control, insulin therapy had been undertaken, and the HbA 1c level was approximately 7%. The subcutaneous cavity measured 4 × 3 cm (Figs 1a and 1b) . Osteomyelitis was not noted. We applied Gentacin Ointment 0.1% (MSD K.K., Tokyo, Japan) or Prostandin Ointment (Ono Pharmaceutical Co, Ltd, Osaka, Japan) to the wound for 11 weeks before PRP therapy, but there was no healing tendency. Therefore, PRP therapy was indicated. The protocol for this treatment was approved by the Ethics Review Board of Kansai Medical University. Using the KYOCERA Medical PRP Kit (KYOCERA Medical Corporation), 2 mL of PRP was prepared from 20 mL of whole blood according to the manufacturer's instructions. 2 It was centrifuged twice; the first session was performed at 600 g × 7 minutes and the second session at 2000 g × 5 minutes. PPP (platelet-poor plasma) was discarded after second centrifugation (Fig 2) . The PRP was activated with 0.5 M CaCl 2 at one-tenth of the amount of the total PRP according to the manufacturer's instructions. Activated PRP was infused into the subcutaneous cavity. After PRP therapy, the wound was washed using physiological saline and covered with petrolatum fabric dressing every 3 days. Subsequently, ointment therapy using Vaseline was continued. ePlasty VOLUME 15 
RESULTS
After the PRP therapy, the cavity size reduced (Figs 3a and 3b) , but the orifice and the subcutaneous cavity were not closed. Therefore, additional PRP therapy was conducted after 10 weeks of the first PRP session. Complete closure was achieved in 13 weeks after the first PRP therapy (3 weeks after the second PRP therapy) (Figs 4a and 4b) .
DISCUSSION
PRP therapy is a method in which platelets are concentrated from whole blood collected using the standard method to harness the topical actions of autologous cytokines, growth factors/cytokines released from the α-granules of platelets after activation.
1,9,10 Activated PRP contains a large volume of autologous growth factors, such as PDGF, TGF-β, and VEGF, and cytokines that cause cell proliferation/chemotaxis and angiogenesis. Several studies reported that treatment with PRP was useful for tissue regeneration. 2, 11 The clinical usefulness of PRP for the treatment of refractory ulcers, such as diabetic or pressure ulcers, 5 bone regeneration/healing, 4 and facial rejuvenation for facial/hand wrinkles 6 in the field of plastic and reconstructive, aesthetic surgery, has been emphasized. In this report, a case report of a patient with a refractory fistula with wide subcutaneous cavity is presented. In general, lateral calcaneal flap is listed as a surgical treatment to cover dermal/subcutaneous defects in the lateral malleolus. However, in the present case, dermal blood flow might be reduced with diabetes and renal dialysis and wound healing may be delayed. Therefore, this may not become the first option. In this case, saline irrigation and conventional wound therapy failed to promote healing, and the orifice and the cavity were not reduced for more than 2 months. Then, PRP therapy was indicated. After the first PRP session, a reduction in the cavity size was observed. Complete closure of the orifice and the cavity was noted 3 weeks after the second PRP session. Several studies reported that PRP promotes dermal angiogenesis and epithelization. 10, 12 Furthermore, another study indicated that PRP differentiates fibroblasts into myofibroblasts, promoting wound contraction. 13 A randomized, controlled trial showed that treatment with autologous PRP gel leads to the healing of refractory diabetic foot ulcers. 5 According to a clinical report, PRP is also effective for other refractory ulcers. 5, 14 In the present case, these functions may also have intricately led to wound healing.
We propose that the therapy is suitable for wounds with delayed healing with reduced dermal blood flow because of diabetes, wounds having resistance to standard ointment therapy, and clinically controlled local infections. PRP is markedly safe because it is autologous and blood sampling is not invasive, allowing repeated application; it contains several cytokines, for which a synergistic effect can be expected. In addition, PRP therapy can be performed in outpatient clinics without hospitalization.
There are 2 methods to prepare PRP: 1-and 2-session centrifugation methods. Although PRP-preparing kits have been developed by various companies, 2 the KYOCERA Medical PRP Kit facilitates the preparation of PRP with a semi-closed syringe centrifugation system. A CE mark was acquired. Using this kit, high-quality PRP can be prepared simply and inexpensively.
2 Approximately 2 mL of PRP can be prepared from 20 mL of whole blood, and the platelet concentration rate is reportedly 7-fold. 2 The growth factor content is also high. 2 Clinically, the effects of PRP administration appear at a platelet count 4 to 7 times higher than the standard platelet count (200,000/μL). 15 In addition, this kit facilitates the preparation of PRP using a versatile centrifuge that is used for clinical examinations; therefore, it is not necessary to purchase a special PRP-preparing instrument.
In the present case, PRP was prepared using the KYOCERA Medical PRP Kit, and wound healing of a fistula with subcutaneous cavity following bursitis of the lateral malleolus was successfully achieved. This is the first report on the use of this kit, which has produced the favorable course with no complications. In the future, the efficacy and usage of PRP should be examined in a randomized, controlled trial involving a large number of patients.
